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<110> CARGILL, Michele et al . 

<12 0> GENETIC POLYMORPHISMS ASSOCIATED WITH 

RHEUMATOID ARTHRITIS, METHODS OF DETECTION AND USES THEREOF 



<130> CL001511 

<140> 10803180 
<141> 2004-03-18 

<160> 6676 

<170> FastSEQ for Windows Version 4.0 

<210> 1 

<211> 2675 

<212> DNA 

<213> Homo sapiens 

<400> 1 

aagacttcct ggaagaggtc ccagcgtgag tgtcgcttct ggcatctgtc cttctggcca 60 

gcctgtggtc tggccaagtg atgtaaccct cctctccagc ctgtgcacag gcagcctggg 120 

aacagctcca tccccacccc tcagctataa atagggcmty gtgacccggc crggggaaga 180 

agctgcygtt gttctgggta ctacagcaga agggtatgcr gaagcsagca ccccagtctg 240 

agatggctcc tgccggtgtg agcctgaggg ccaccatcct ctgcctcctg gcctgggctg 300 

gcctggctgc aggtgaccgg gtgtacatac accccttcca cytcgtcatc cacaatgaga 360 

gtaccygtga gyagctggca aaggccaatg ccgggaagcc caaagacccc accttcatac 420 

ctgctccaat tcaggccaag acatcccctg tggatgaaaa ggccctacag gaccagctgg 480 

tgctagtcgc tgcaaaactt gacacygaag acaagttgag ggccgcaatg gtcgggatgc 540 

tggcyaactt cttgkgcttc cgtatatatg gcatgcacag tgagctatgg ggcgtggtcc 600 

atggggccac cgtcctctcc ccaayggctg tctttggcac cctggcctct ctctatctgg 660 

gagccttgga ccacacagct gacaggctac aggcaatcct gggtgttcct tggaaggaca 720 

agaactgcac ctcccggctg gatgcgcaca aggtcctgtc tgccctgcag gctgtacagg 780 

gcctgctagt ggcccagggc agggctgata gccaggccca gctgctgctg tccayggtgg 840 

tgggcgtgtt cacagcccca ggcctgcacc tgaagcagcc gtttgtgcag ggcctggctc 900 

tctatacccc tgtggtcctc ccacgctctc tggacttcay agaackggat gttgctgctg 960 

agaagattga caggttcatg caggctgtga caggatggaa gactggctgc tccctgaygg 102 0 

gagccagtgt ggacagcacc ctggctttca acacctrcgt ccacttccaa gggaagatga 1080 

agggcttctc cctgctggcc gagccccagg agttctgggt ggacaacagc acctcagtgt 1140 

ctgttcccat gctctctggc atgggcacct tccagcactg gagtgacatc caggacaact 1200 

tctcggtgac tcaagtgccc ttcactgaga gcgcctgcct gctgctgatc cagcctcact 1260 

atgcctctga cctggacaag gtggagggtc tcactttcca gcaaaactcc ctcaactgga 1320 

tgaagaaact rtctccccgg accatccacc tgaccatgcc ccaactggyg ctgcaaggat 1380 

cttatgacmt gcaggacctg ctcgcccagg ctgagctgcc cgccattctg cacaccgagc 1440 

tgaacctgca aaaattgagc aatgaccgca tcagggtggg ggaggtgctg aacagcattt 1500 

tttttgagct tgaagcggat gagagagagc ccacagagtc tacccaacag cttaacaagc 1560 

ctgaggtctt ggaggtgacc ctgaaccgcc cattcctgtt tgctgtgtat gatcaaagcg 162 0 

ccactgccct gcacttcctg ggccgcgtgg ccaacccgct gagcacagca tgaggccagg 168 0 

gccccagaac acagtgcctg gcaaggcctc tgyccctggc ctttgaggca aaggccagca 1740 

gcagataaca accccggaca aatcagcgat gtgtcacccc cagtctccca ccttttcttc 1800 

taatgagtcg actttgagct ggaaagcagc sgtttctccy tggtctaagt gtgctgyatk 1860 

kagtgagcag tagaagcctg cagcggcaca aatgcacctc ccagtttgct gggtttattt 1920 

tagagaatgg gggtggggag gcaagaacca gtgtttagcg cgggactact gttccaaaaa 198 0 



gaattccarc cgaccagctt gtttgtgaaa maaaaaagtg ttcccttttc aagttgagaa 2 04 0 

caaaaattgg gttttaaaat taaagtatac atttttgcat tgccttcggt ttgtakttag 2100 

tgtcttgaat gtaagaacat gacctccgtg tagtgtctgt aataccttag ttttttccac 2160 

agatgcttgt gatttttgaa caatacgtga aagatgcaag cacctgaatt tctgtttgaa 222 0 

tgcggaacma tagctggtta tttctccctt gtgttagtaa taaacgtctt gccacaataa 2280 

gcctccaaaa attttatctt tyatttagca gccaaacaga tgtatacaat tcagcagata 2340 

gactgtgcaa acgaaagtgc tttcctggac tttggatgga atttccatgg gaggtctgag 2400 

ccagtactta gcagtccttt gaagttttag gtgatgcttt tctctggaca cttccattgg 2460 

taagcagtgg tggccatctg tgtgatggac agggggcggg aagagggtga cagggaaggc 2 52 0 

cccatacccc atgtggcacc tgggaaagga accaggcaga tgggacttct tccgtcctgg 2580 

tgacacaggg ccagactgct gctggtattg tgccccggga gtggaaggta gagaaataaa 2 64 0 

tcttcacaaa taaatatttg caattttccc ccatc 2675 

<210> 2 

<211> 2285 
<212> DNA 

<213> Homo sapiens 

<400> 2 

aaagaaaggc gatgctaaga aacrtgctgc aggggaggct ggcacattct gctccttagc 60 

taaccgcaca ggcccatggg tccacacaca tcagaccatg gctctctgtg gtctatcttt 120 

gccattactt taaccaggct gtttctcatg cgctcatgga gggtgactga agatgccacc 180 

ccgaggtgca ccctcagcct cgctggacac ttacggctcg cattctccag ccggaccagg 2 40 

cagttgagga agtcatcgaa gtccagctgg agctcctcat ccgcatacct gagcacaatc 300 

agctgcagga ggtggctgct cagctgaaag cctgtgggga caaaggagga gacccaggac 3 60 

tcgctgtatc cgagccccga gggtatgcrg aagcsagcac cccagtctga gatggctcct 420 

gccggtgtga gcctgagggc caccatcctc tgcctcctgg cctgggctgg cctggctgca 480 

ggtgaccggg tgtacataca ccccttccac ytcgtcatcc acaatgagag taccygtgag 540 

yagctggcaa aggccaatgc cgggaagccc aaagacccca ccttcatacc tgctccaatt 600 

caggccaaga catcccctgt ggatgaaaag gccctacagg accagctggt gctagtcgct 6 60 

gcaaaacttg acacygaaga caagttgagg gccgcaatgg tcgggatgct ggcyaacttc 720 

ttgkgcttcc gtatatatgg catgcacagt gagctatggg gcgtggtcca tggggccacc 780 

gtcctctccc caayggctgt ctttggcacc ctggcctctc tctatctggg agccttggac 840 

cacacagctg acaggctaca ggcaatcctg ggtgttcctt ggaaggacaa gaactgcacc 900 

tcccggctgg atgcgcacaa ggtcctgtct gccctgcagg ctgtacaggg cctgctagtg 9 60 

gcccagggca gggctgatag ccaggcccag ctgctgctgt ccayggtggt gggcgtgttc 1020 

acagccccag gcctgcacct gaagcagccg tttgtgcagg gcctggctct ctatacccct 1080 

gtggtcctcc cacgctctct ggacttcaya gaackggatg ttgctgctga gaagattgac 1140 

aggttcatgc aggctgtgac aggatggaag actggctgct ccctgayggg agccagtgtg 1200 

gacagcaccc tggctttcaa cacctrcgtc cacttccaag ggaagatgaa gggcttctcc 1260 

ctgctggccg agccccagga gttctgggtg gacaacagca cctcagtgtc tgttcccatg 132 0 

ctctctggca tgggcacctt ccagcactgg agtgacatcc aggacaactt ctcggtgact 1380 

caagtgccct tcactgagag cgcctgcctg ctgctgatcc agcctcacta tgcctctgac 1440 

ctggacaagg tggagggtct cactttccag caaaactccc tcaactggat gaagaaactr 1500 

tctccccgga ccatccacct gaccatgccc caactggygc tgcaaggatc ttatgacmtg 1560 

caggacctgc tcgcccaggc tgagctgccc gccattctgc acaccgagct gaacctgcaa 1620 

aaattgagca atgaccgcat cagggtgggg gaggtgctga acagcatttt ttttgagctt 1680 

gaagcggatg agagagagcc cacagagtct acccaacagc ttaacaagcc tgaggtcttg 174 0 

gaggtgaccc tgaaccgccc attcctgttt gctgtgtatg atcaaagcgc cactgccctg 1800 

cacttcctgg gccgcgtggc caacccgctg agcacagcat gaggccaggg ccccagaaca 18 60 

cagtgcctgg caaggcctct gyccctggcc tttgaggcaa aggccagcag cagataacaa 192 0 

ccccggacaa atcagcgatg tgtcaccccc agtctcccac cttttcttct aatgagtcga 198 0 

ctttgagctg gaaagcagcs gtttctccyt ggtctaagtg tgctgyatkk agtgagcagt 2 04 0 

agaagcctgc agcggcacaa atgcacctcc cagtttgctg ggtttatttt agagaatggg 2100 

ggtggggagg caagaaccag tgtttagcgc gggactactg ttccaaaaag aattccarcc 2160 

gaccagcttg tttgtgaaam aaaaaagtgt tcccttttca agttgagaac aaaaattggg 2220 

ttttaaaaac atgacctccg tgtagtgtct gtaatacctt agttttttcc acagatgctt 2280 



gtgat 



2285 



<210> 3 
<211> 2496 

<212> DNA 

<213> Homo sapiens 



<400> 3 

agctgttaag tcactctgat ctctgactgc agctcctact gttggacaca cctggccggt 60 

gcttcagtta gatcaaacca ttgctgaaac tgaagaggac atgtcaaata ttacagatcc 120 

acagatgtgg gattttgatg atctaaattt cactggcatg ccacctgcag atgaagatta 180 

cagcccctgt akgctagaaa ctgagacact caacaagtat gttgtgatca tcgcctatgc 240 

cctrgtrttc ctgctgagcc tgctgggaaa ctccctsgtg atgctggtca tcttatacag 300 

cagggtcggc cgctccgtca ctgatgtcta cctgctgaac ctggccttgg ccgacctact 360 

ctttgccctg accttgccca tctgggcygc ctccaaggtg aatggctgga tttttggcac 420 

attcctgtgc aaggtggtct cactcctgaa ggaagtcaac ttctayagtg gcatcctgct 480 

rytggcctgc atcagtgtgg accgttacct ggccattgtc catgccacac gcacactgac 540 

ccagaagcgt cacttggtca agtttgtttg tcttggctgc tggggactgt ctatgaatct 600 

gtccctgccc ttcttccttt tccgccaggc ttaccatcca aacaattcca gtccagtttg 660 

ctatgaggtc ctgggaaatg acacagcaaa atggcggatg gtgttgcgga tcctgcctca 720 

cacctttggc ttcatcgtgc cgctgtttgt catgctgttc tgctatggat tcaccctgcg 780 

tacactgttt aaggcccaca tggggcagaa gcaccgagcc atgagggtca tctttgctgt 840 

cgtcctcatc ttcctgcttt gctggctgcc ctacaacctg gtcctgctgg cagacaccct 900 

cmtgaggacc caggtgatcc aggagasctg tgagcgccgc aacaacatcg gccgggccct 9 60 

ggatgccact gagattctgg gatttctcca tagctgcctc aaccccatca tctacgcctt 1020 

catcggccaa aattttcgcc atggattcct caagatcctg gctatgcatg gcctggtcag 1080 

caaggagttc ttggcacgtc atcgtgttac ctcctacact tcttcgtctg tcaatgtctc 1140 

ttccaacctc tgaaaaccat cgatgaagga atatctcttc tcagaaggaa agaataacca 120 0 

acaccctgag gttgtgtgtg gaaggtgatc tggctctgga caggcactat ctgggttttg 1260 

gggggacgct ataggatgtg gggaagttag gaactggtgt cttcaggggc cacaccaacc 1320 

ttctgaggag ctgttgaggt acctccaagg accggccttt gcacctccat ggaaacgaag 138 0 

caccatcatt cccgttgaac gtcacatctt taacccacta actggctaat tagcatggcc 1440 

acatctgagc cccgaatctg acattagatg agagaacagg gctgaagctg tgtcctcatg 1500 

agggctggat gctctcgttg accctcacag gagcatctcc tcaactctga gtgttaagcg 1560 

ttgagccacc aagctggtgg ctctgtgtgc tctgatccga gctcaggggg gtggttttcc 162 0 

catctcaggt gtgttgcagt gtctgctgga gacattgagg caggcactgc caaaacatca 1680 

acctgccagc tggccttgtg aggagctgga aacacatgtt ccccttgggg gtggtggatg 1740 

aacaaagaga aagagggttt ggaagccaga tctatgccac aagaaccccc tttaccccca 1800 

tgaccaacat cgcagacaca tgtgctggcc acctgctgag ccccaagtgg aacgagacaa 1860 

gcagccctta gcccttcccc tctgcagctt ccaggctggc rtgcagcatc agcatcccta 1920 

gaaagccatg tgcagccacc agtccattgg gcaggcagat gttcctaata aagcttctgt 198 0 

tccgtgcttg tccctgtgga agtatcttgg ttgtgacaga gtcaagggtg tgtgcagcat 2040 

tgttggctgt tcctgcagta gaatgggggc agcacctcct aagaaggcac ctctctgggt 2100 

tgaagggcag tgttccctgg ggctttaact cctgctagaa cagtctcttg aggcacagaa 2160 

actcctgttc atgcccatac ccctggccaa ggaagatccc tttgtccaca agtaaaagga 222 0 

aatsctcctc cagggagtct cagcttmacc ctgaggtgag catcatcttc tgggttaggc 2280 

cttgcctagg catagccctg cctcaagcta tgtgagctca ccagtccctc cccaaatgct 2340 

ttccatgagt tgcagttttt tcctagtctg ttttccctcc ttggagacag ggccctgtcg 2400 

gtttrttcac tgtatgtcct tggtgcctgg agcctactaa atgctcaata aataatgatc 2460 

acaggaatga aygcatgctg aaaagaccac tctttt 2496 



<210> 4 

<211> 1765 

<212> DNA 

<213> Homo sapiens 



<400> 4 



attttatttg tatcaactca aagcaaaata gagcatttta ttaaatatgt cttcataaat 60 

tacgcacagt aaaatcccat taattggacc acacccagtt cattatagtg tttattataa 120 

ttttagcatt agttgaactg aaaattggtt tttgtttact atgagaaaaa ggtagactaa 180 

acaagatgaa acctgttgtt tgcatattat gtttgtacat ctttattagc aactattttt 240 

ccaactattt tcaactattt ttccaactat tttctagtta taaaagcaat acataaatac 300 

tatagaaaat ttagcaatgc agaaatgaat ttttaaaaat ccctcataga tagccattgt 3 60 

taacattttg gtgtattttc ttcaagtctt agtaaaatgg aacctttaaa tatagatccc 420 

tgtatcttag gaattagaaa ggcagcaaag gcagttccta atgagatgga gaaaatgttg 480 

atttagtcat gcccttgtac tgtgggggcc atactgtctg ttgacagagc atattaaaag 540 

acgttcccta cattcgtcag ccttagctaa ttggcagtct ggtatttatg attttatatt 600 

ttgttaatca gcttgggagc tgcagtaccc cccagcctcc tagaaacttg gcttcccctg 660 

cctgggaggc ctcgttccag gagtcgttgt tgagagtcaa gccagggaag tgtgtttttg 720 

tcagggagca gccagtcctg tgctgggagc rtctcagggg gcacctgccg ttgaattgtt 780 

ctcacttgtg tttgtaagaa tccaagtatg tcacccttac accaagtgag cacacagtga 840 

cacartcccc tttcaatgta gataacattg cttcagagct ggagaacttc atggggctca 900 

tcgaggtggt gacgggctac gtgaagatcc gccattctca tgccttggtc tccttgtcct 960 

tcctaaaaaa ccttcgcctc atcctaggag aggagcagct agaagggtaa gtgccccaaa 102 0 

tttcatgagc tgacgttcta ttacaaaata agcagcgtgc ttatgaaact gtgttgctga 108 0 

ggtaagagcc ctccctgcct tgttaaagag aagaaaggag gaagccgcag tattgcctgt 1140 

gctgctcgag taggtcttgg gtggagtcat ggttctccat tcttaggagg ttgctgtttg 1200 

gaaaacagag atgttatcac ccttactgga ttttgcctca tcagtcaagg gttgcgtgtc 1260 

tgactgtgac cagtgagacg gcagacgggg gtgcrcttag ggcttttctg ccaagartga 1320 

cagcagttgg tctggagtgc tcacctccct gtgaaatcat tgttcgcgcg accctcatct 1380 

gcctcaggat gctgtactct actacgcaca actgctccat cttttaagat attggaagtg 1440 

agagcacrgg aggagcatgg gcggttcgtt ttgttagaaa gaaaccygga ttcacgagat 150 0 

ggtttttatt gattagttta caggatttgc actattgata gagtttttgc cttggcacag 1560 

gcctgctttg tgataggggt tttaaaataa ccgtgggctt ttcactggag gataaaagcc 1620 

ggtgcttatt gcatgcacaa ttgctttcca gccgtcagcc tgtgtgtacc tttgcatatg 1680 

tacttttctc tttaaactct cccttttaaa tacgactctt gccaggcttt aagtgaatgc 1740 

ttcaaaataa aaggagttat caatt 17 65 

<210> 5 

<211> 5229 

<212> DNA 

<213> Homo sapiens 

<400> 5 

tttttttttt ttttttgaga aaggggaatt tcatcccaaa taaaaggaat gaagtctggc 60 

tccggaggag ggtccccgac ctcgctgtgg gggctcctgt ttctctccgc cgcgctctcg 120 

ctctggccga cgagtggaga aatctgcggg ccaggcatcg acatccgcaa cgactatcag 180 

cagctgaagc gcctggagaa ctgcacggtg atcgagggct acctccacat cctgctcatc 2 40 

tccaaggccg aggactaccg cagctaccgc ttccccaagc tcackgtcat taccgagtac 300 

ttgctgctgt tccgagtggc tggcctcgag agcctcggag acctcttccc caacctcacg 360 

gtcatccgcg gctggaaact cttctacaac tacgccctgg tcatcttcga gatgaccaat 420 

ctcaaggata ttgggcttta caacctgagr aacattactc ggggggccat caggattgag 480 

aaaaatgctg acctctgtta cctctccact gtggactggt ccctgatcct ggatgcggtg 540 

tccaataact acattgtggg gaataagccc ccaaaggaat gtggggacct gtgtccaggg 600 

accatggagg agaagccgat gtgtgagaag accaccatca acaatgagta caactaccgc 6 60 

tgctggacca caaaccgctg ccagaaaatg tgcccaagca cgtgtgggaa gcgggcgtgc 720 

accgagaaca atgagtgctg ccaccccgag tgcctgggca gctgcagcgc gcctgacaac 7 80 

gacacggcct gtgtagcttg ccgccactac tactatgccg gtgtctgtgt gcctgcctgc 840 

ccgcccaaca cctacaggtt tgagggctgg cgctgtgtgg accgtgactt ctgcgccaac 900 

atcctcagcg ccgagagcag cgactccgag ggrtttgtga tccacgacgg cgagtgcatg 960 

caggagtgcc cctcgggctt catccgcaac ggcagccaga gcatgtactg catcccttgt 1020 

gaaggtcctt gcccgaaggt ctgtgaggaa gaaaagaaaa caaagaccat tgattctgtt 108 0 

acttctgctc agatgctcca aggatgcacc atcttcaagg gcaatttgct cattaacatc 1140 

cgacggggga ataacattgc ttcagagctg gagaacttca tggggctcat cgaggtggtg 1200 



acgggctacg tgaagatccg ccattctcat gccttggtct ccttgtcctt cctaaaaaac 1260 

cttcgcctca tcctaggaga ggagcagcta gaagggaatt actccttcta cgtcctcgac 1320 

aaccagaact tgcagcaact gtgggactgg gaccaccgca acctgaccat caaagcaggg 1380 

aaaatgtact ttgctttcaa tcccaaatta tgtgtttccg aaatttaccg catggaggaa 1440 

gtgacgggga ctaaagggcg ccaaagcaaa ggggacataa acaccaggaa caacggggag 150 0 

agagcctcct gtgaaagtga crtcctgcat ttcacctcca ccaccacgtc gaagaatcgc 1560 

atcatcataa cctggcaccr gtaccggccc cctgactaca gggatctcat cagcttcacc 162 0 

gtttactaca aggaagcacc ctttaagaat gtcacagagt atgatgggca ggatgcctgc 168 0 

ggctccaaca gctggaacat ggtggacgtg gacctcccgc ccaacaagga cgtggagccc 1740 

ggcatcttac tacatgggct gaagccctgg actcagtacg ccgtttacgt caaggctgtg 1800 

accct caeca tggtggagaa cgaccatatc cgtggggcca agagtgagat cttgtacatt 18 60 

cgcaccaatg cttcagttcc ttccattccc ttggacgttc tttcagcatc gaactcctct 1920 

tctcagttaa tcgtgaagtg gaaccctccc tctctgccca ayggcaacct gagttactac 1980 

attgtgcgct ggcagcrgca gcctcaggac ggctaccttt accggcacaa ttactgctcc 2040 

aaagacaaaa tccccatcag gaagtatgcc gacggcacca tcgacattga ggaggtcaca 2100 

gagaacccca agactgaggt gtgtggtggg gagaaagggc cttgctgcgc ctgccccaaa 2160 

actgaagccg agaagcaggc cgagaaggag gaggctgaat accgcaaagt ctttgagaat 2 22 0 

ttcctgcaca actccatctt cgtgcccaga cctgaaagga agcggagaga tgtcatgcaa 22 8 0 

gtggccaaca ccaccatgtc cagccgaagc aggaacacca cggccgcaga cacctacaac 2340 

atcacygacc cggaagagct ggagacagag taccctttct ttgagagcag agtggataac 2 40 0 

aaggagagaa ctgtcatttc taaccttcgg cctttcacat tgtaccgcat cgatatccac 2460 

agctgcaacc acgaggctga gaagctgggc tgcagcgcct ccaacttcgt ctttgcaagg 2520 

actatgcccg cagaaggagc agatgacatt cctgggccag tgacctggga gccaaggcct 2 58 0 

gaaaactcca tctttttaaa gtggccggaa cctgagaatc ccaatggatt gattctaatg 2 64 0 

tatgaaataa aatacggatc acaagttgag gatcagcgag aatgtgtgtc cagacaggaa 2 70 0 

tacaggaagt atggaggggc caagctaaac cggctaaacc cggggaacta cacagcccgg 2 7 60 

attcaggcca catctctctc tgggaatggg tcgtggacag atcctgtgtt cttctatgtc 2820 

caggccaaaa caggatatga aaacttcatc catctgatca tcgctctgcc cgtcgctgtc 2880 

ctgttgatcg tgggagggtt ggtgattatg ctgtacgtct tccatagaaa gagaaataac 2 940 

agcaggctgg ggaatggagt gctgtatgcc tctgtgaacc cggagtactt cagcgctgct 300 0 

gatgtgtacg ttcctgatga gtgggaggtg gctcgggaga agatcaccat gagccgggaa 30 60 

cttgggcagg ggtcgtttgg gatggtctat gaaggagttg ccaagggtgt ggtgaaagat 3120 

gaacctgaaa ccagagtggc cattaaaaca gtgaacgagg ccgcaagcat gcgtgaragg 3180 

attgagtttc tcaacgaagc ttctgtgatg aaggagttca attgt caeca tgtggtgcga 324 0 

ttgctgggtg tggtgtccca aggccagcca acactggtca tcatggaact gatgacacgg 3300 

ggcgatctca aaagttatct ccggtctctg aggccagaaa tggagaataa tccagtccta 3360 

gcacctccaa gcctgagcaa gatgattcag atggccggag agattgcaga cggcatggca 3420 

tacctcaacg ccaataagtt cgtccacaga gaccttgctg cccggaattg catggtagcc 348 0 

gaagatttca cagtcaaaat cggagatttt ggtatgacgc gagatatcta tgagacagac 3540 

tattaccgga aaggagggaa agggctgctg cccgtgcgct ggatgtctcc tgagtccctc 3600 

aaggatggag tcttcaccac ttactcggac gtctggtcct tcggggtcgt cctctgggag 3660 

atcgccacac tggccgagca gccctaccag ggcttgtcca acgagcaagt ccttcgcttc 3720 

gtcatggagg gcggccttct ggacaagcca gacaactgtc ctgacatgct gtttgaactg 3780 

atgygcatgt gctggcagta taaccccaag atgaggcctt ccttcctgga gatcatcagc 3840 

agcatcaaag aggagatgga gcctggcttc cgggaggtct ccttctacta cagcgaggag 3 90 0 

aacaagctgc ccgagccgga ggagctggac ctggagccag agaacatgga gagcgtcccc 3960 

ctggacccct cggcctcctc gtcctccctg ccactgcccg acagacactc aggacacaag 4020 

gccgagaacg gccccggccc tggggtgctg gtcctccgcg ccagcttcga cgagagacag 4080 

ccttaygccc acatgaacgg gggccgcaag aacgagcggg ccttgccgct gccccagtct 4140 

tcgacctgct gatccttgga tcctgaatct gtgcaaacag taacgtgtgc gcacrcgcag 4200 

cggggtsggg kgggagagag agttttaaca atccattcac aagcctcctg tacctcagtg 42 60 

gatcttcagw wctgcccttg ctgccygcgg gagacagctt ctctgcagta aaacacattt 4 32 0 

gggatgttcc ttttttcaat atgcaagcag ctttttattc cctgcccaaa cccttaactg 4380 

acatgggcct ttaagaacct taatgacaac acttaatagc aacagagcac ttgagaacca 4440 

gtctcctcac tctgtccctg tccttccctg ttctcccttt ctctctcctc tctgcttcat 4500 

aacggaaaaa taattgccac aagtccagct gggaagccct ttttatcagt ttgaggaagt 4560 

ggctgtccct gtggccccat ccaaccactg tacacacccg cctgacaccg tgggtcatta 4 620 



caaaaaaaca cgtggagatg gaaattttta 

aatttacaaa gggccatcgt tcatccaagg 

ccaaaatcct gaactttctc cctcatcggc 

gggtgagcat ggcagctggt tgctccattt 

tccgactgcc cctgctgtgc tgctcaaggc 

tagattatta tttgggggaa ctggacacaa 



cctttatctt tcacctttct agggacatga 4 680 

ctgttaccat tttaacgctg cctaattttg 4740 

ccggcgctga ttcctcgtgt ccggaggcat 4800 

gagagacacg ctggcgacac actccgtcca 4860 

cacaggcaca caggtctcat tgcttctgac 4 92 0 
t 



